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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition which can give a molded product having 
mechanical strengths and rigidity and improved thin-wall part toughness by mixing a 
composition comprising a polybutylene terephthalate resin with a rubber-modified styrene resin 
in a specified ratio with a caprolactone (co)polymer, an isocyanate compound, and an inorganic 
filler in a specified ratio. 

SOLUTION: This composition is prepared by mixing 100 pts.wt. composition comprising 30-95 
wt.% polybutylene terephthalate resin with 70-5 wt.% rubber- modified styrene resin desirably 
being a polymer prepared by grafting at least an aromatic vinyl monomer and a vinyl cyanide 
monomer onto a rubber component with 0.5-20 pts.wt caprolactone polymer or caprolactone- 
based copolymer desirably having a number-average molecular weight of 2,000-100,000, 0.1-10 
pts.wt. isocyanate compound desirably being a diisocyanate compound or a di- or tri-mer 
thereof, and 10-100 pts.wt. inorganic filler desirably being a glass fiber and/or a carbon fiber. 
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♦ Notices* 

Japan Patent Office is not responsible for any 
.damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
•precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) 30 - 95 % of the weight of polybutyrene terephthalate resin, and (B) Resin constituent 
100 which consisted of 70 - 5 % of the weight of rubber denaturation styrene resins It is (C) to the 
weight section. The caprolactone copolymer 0.5 which makes a caprolactone polymer or a 
caprolactone a principal component - 20 weight sections, and (D) The isocyanate system compound 
0.1-10 weight sections, and (E) Inorganic bulking agents 10-100 Polybutyrene-terephthalate-resin 
constituent which comes to carry out addition combination of the weight section. 
[Claim 2] (B) The polybutyrene-terephthalate-resin constituent according to claim 1 whose rubber 
denaturation styrene resin is the polymer in which the aromatic vinyl monomer and the vinylcyanide 
monomer carried out graft polymerization to the rubber component at least. 
[Claim 3] (C) The polybutyrene-terephthalate-resin constituent according to claim 1 or 2 whose 
caprolactone copolymer which makes a caprolactone polymer or a caprolactone a principal 
component is the thing of number average molecular weight 2000-100000. 
[Claim 4] (D) The polybutyrene-terephthalate-resin constituent of the claim 1-3 whose isocyanate 
- system compounds are diisocyanate compounds, those dimers, or a trimer given in any 1 term. 
[Claim 5] (E) The polybutyrene-terephthalate-resin constituent of the claim 1-4 whose inorganic 
bulking agents are one or more sorts of fibrous bulking agents chosen from a glass fiber and a carbon 
fiber given in any 1 term. 

[Claim 6] (E) The polybutyrene-terephthalate-resin constituent of the claim 1-4 whose inorganic 
bulking agents are one or more sorts of un-fibrous bulking agents chosen from a glass bead, a milled 
fiber, talc, a mica, and a kaolin given in any 1 term. 

[Claim 7] (E) The polybutyrene-terephthalate-resin constituent of a claim 1-4 given in any 1 term 
with which an inorganic bulking agent uses together a glass fiber, talc, and/or a mica. 
[Claim 8] (E) The addition of an inorganic bulking agent is (A). A component and (B) A total of 100 
of a component Polybutyrene-terephthalate-resin constituent of the claims 1-7 which are 10-40 
weight sections to the weight section given [ which ] in 1 term. 

[Claim 9] Furthermore, the polybutyrene-terephthalate-resin constituent of the claims 1-8 containing 
a flame retarder and an inorganic system fire retardancy assistant given [ which ] in 1 term. 
[Claim 10] Mold goods which are fabricated and have the snap fitting section or the self tap section 
in the part by carrying out injection molding using the polybutyrene-terephthalate-resin constituent 
of a claim 1-9 given in any 1 term. 

[Claim 1 1] Mold goods according to claim 10 whose mold goods are a chassis, frame parts, or an 
..internal mechanism element of a household-electric-appliances device. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to a polybutyrene- 
terephthalate-resin constituent and its mold goods. Rubber denaturation styrene resin, a caprolactone 
polymer or a caprolactone copolymer, and an isocyanate system compound are added to 
polybutyrene terephthalate resin in more detail, and it is related with the resin constituent with which 
the toughness (spring nature) which earned out addition combination of the inorganic bulking agent 
further was improved, and its mold goods. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a polybutyrene- 
terephthalate-resin constituent and its mold goods. Rubber denaturation styrene resin, a caprolactone 
polymer or a caprolactone copolymer, and an isocyanate system compound are added to 
polybutyrene terephthalate resin in more detail, and it is related with the resin constituent with which 
the toughness (spring nature) which carried out addition combination of the inorganic bulking agent 
further was improved, and its mold goods. 
[0002] 

[Description of the Prior Art] The polybutyrene terephthalate resin which is crystalline 
thermoplasticity polyester resin is excellent in a mechanical property, an electrical property, and 
other physical and chemical property, and although processability is good therefore, it is used for 
extensive uses, such as an automobile, and electrical and electric equipment, electronic parts, as 
engineering plastics. Although it is used for various mold goods even when this polybutyrene 
terephthalate resin is independent, depending on a field of the invention, it is the purpose which 
improves the property, especially a mechanical property, and blending various reinforcements, an 
additive, etc. has been performed. And in a high mechanical strength and the field as which rigidity 
is required, the fibrous reinforcement represented by a glass fiber, the carbon fiber, etc. is used. 
Moreover, in order to give high dimensional stability and high smoothness, adding amorphous 
polymers/such as a styrene-Butadiene Acrylonitrile (ABS plastics), to polybutyrene terephthalate 
resin is also performed. However, although intensity and rigid and heat-resistant improvement are 
found when a reinforcement is blended, the fall of toughness (spring nature) is large, the obtained 
material became weak, especially, spring nature, such as a snap fitting of a thin- walled part, was 
weak, problems, such as breaking with a repeat property, often occurred, and the improvement has 
been called for. In order to give dimensional stability furthermore, when amorphous polymers, such 
as ABS plastics, are added with a reinforcement to polybutyrene terephthalate resin, compared with 
the case where a reinforcement is blended with polybutyrene terephthalate resin, the obtained 
material has especially the weak spring nature of a thin-walled part, and has problems, like a repeat 
property becomes lower. Generally as a method of solving these problems, the method of adding 
various elastomers is mentioned to polybutyrene terephthalate resin, ABS plastics, etc. For example, 
the method of adding elastomers, such as a block polymer of a polyolefine system, a polyester 
system, or a polyether system, a graft polymer, and core-shell polymer, is learned, however, the 
toughness effect is raised by addition of these elastomers - being alike - addition of a considerable 
amount is required, consequently intensity, a rigid fall, and a fluid fall are large, and the outstanding 
mechanical property and outstanding moldability which polybutyrene terephthalate resin has are 
spoiled in many cases Moreover, although adding polyester / poly caprolactone copolymerization 
polymer to polybutyrene terephthalate resin, and also making the outstanding shock improvement 
effect discover is known, intensity and a rigid fall are seen like the above, and raw material cost is 
high and lacks in practicality. Then, intensity and rigidity were maintained as much as possible, and 
development of the inorganic bulking agent strengthening polybutyrene-terephthalate-resin 
constituent which raised toughness (spring nature) was desired. 



TMeans for Solving the Problem] this invention person etc. maintains intensity and rigidity as much 
aVpo^sible by carrying out combined use combination of the caprolactone copolymer and isocyanate 
system compound which make a principal component a rubber denaturation styrene resin a 
S^aSpilymcr, or a caprolactone, as a result of inquiring wholeheartedly m view of Ae 
Sve-mentioned technical problem, finds out that the constituent which has cheap and good 
SSShg property) is obtained, and came to complete this invention. That is, this invention 
s (A) 3 ^ 95 % of the weight of polybutyrene terephthalate resin, and (B) Resin constituent 100 
which consisted of 70 - 5 % of the weight of rubber denaturation styrene resins As opposed to the 
weight section (C) The caprolactone copolymer 0.5 - 20 weight sections which make a caprolactone 
polymer or a caprolactone a principal component, (D) The isocyanate system compound 0.1- 0 
weight sections^ (E) Inorganic bulking agents 10-100 They are the polybutyren je-terephAahte- 
resin constituent which comes to carry out addition combination of the weight section, and its mold 
goods. 

[Embodiments of the Invention] Hereafter, the constituent of the resin constituent of this invention is 
explained in detail one by one. First, (A) which is the base resin of Ae resin material of this 
invention Polybutyrene terephthalate resin is a polybutylene terephthalate obtained by carrying out 
the ^condensation of the alkylene glycol or its ester formation denvative of a tercphfta he acid or 
its ester formation derivative, and a carbon number 4. Moreover, a polybutylene terephthalate may 
be a copolymer which contains 70 % of the weight or more in itself. As dibasic-acid components 
other than a terephthalic acid and its lower-alcohol ester An isophtha he acid, a naphthalene 
dicarboxyhc acid, an adipic acid, a sebacic acid, Aliphatic series, such as tnmelhtic acid and a 
succinic acid, aromatic polybasic acid, or its ester plasticity derivative again as g yco ^nents 
other than 1 and 4-butanediol The usual alkylene glycol, for example, ethylene glycol, a Methylene 
glycol A propylene glycol, a trimethylene glycol, a hexamethylene glycol Low-grade alkylene 
glycols [ such as 1 and 3-octanediol ], such as neopentyl glycol and cyclohexane dimethanol, 
Aromatic alcohols, such as a bisphenol A, 4, and 4',dihydroxy biphenyl Alkylene oxide adduct 
alcohol such as a two mol adduct of ethyleneoxides of bisphenol A, and a three mol adduct of 
propylene oxide of bisphenol A, A polyhydroxy compound or its ester plasticity derivatives such as 
a glycerol and a pentaerythritol, etc. are mentioned. Each polybutylene terephthalate generated 
according to a polycondensation by using the compound like the above as a monomer component in 
this invention is (A) of this invention. It is independent, or it can be used as a component and used by 
two or more kinds, mixing. Moreover, the branched polymer belonging to a copolymer can also be 
used A PBT branched polymer here is polyester by which made the subject the so-called 
oolvbutylene terephthalate or the butylene terephthalate monomer, and the branching was earned out 
by adding a poly functional compound. As a polyfunction^ compound which can be used here, there 
are a trimesic acid, trimellitic acid, pyromellitic acid and these alcoholic ester, a glycerol, 
trimethylolethane, a trimethylol propane, a pentaerythritol, etc. 

r00051 Next (B) used by this invention A rubber denaturation styrene resin is the graft copolymer m 
which the aromatic vinyl monomer (especially an aromatic vinyl 

monomer) carried out graft polymerization to the rubber component at least, and is the rubber-like 
polymer of amorphous nature in many cases. As a rubber component, halogenation polyolefines, 
such as conjugated-diene system rubber, ethylene-propylene rubber (a polybutadiene a 
polyisoprene, a Butadiene Styrene, a Butadiene Acrylonitrile, ethylene-propylene-5-ethyhdene-2- 
-norbornene copolymer, etc.) (EPDM rubber), an acrylic rubber, an ethylene vinylacetate ^polymer 
and a chlorinated ^lyethylene, etc. can be illustrated, and you may be a hydrogenation object These 
rubber components are independent, or they can be used, combining them two or more sorts ; As a 
desirable rubber component, conjugated-diene system rubber is used in many cases In addit on in 
rubber components, such as conjugated-diene system rubber, a gel content is not restricted at alh 
Moreover a rubber component is manufactured by methods, such as an emulsion polymerization, 
solution polymerization, a suspension polymerization, and a bulk polymerization. As an aromatic 
vin Jl monomer, styrene! an alpha methyl styrene, a methyl styrene, t-butyl styrene, dimethyl styrene 
(vinyltoluene), chloro styrene, dichloro styrene, a bromostyrene, dibromo styrene etc. are 
mentioned, for example. These aromatic vinyl monomers are independent, or can be used in two or 
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more sorts of combination. Styrene, an alpha methyl styrene, etc. are contained in a desirable 
aromatic vinyl monomer. As a vinylcyanide monomer, it can illustrate by acrylonitrile, the 
methacrylonitrije, etc., for example. These vinylcyanide monomers are also independent or can be 
used in two or more sorts of combination. It is acrylonitrile at a desirable vinylcyanide monomer. 
You may use together the aforementioned aromatic vinyl monomer and a vinylcyanide monomer 
with other copolymerization nature monomers, as a copolymerization monomer - acrylic-ester 
(meta) [ - for example A methyl acrylate, an ethyl acrylate (meta), a butyl acrylate (meta), (Meta) 
Acrylic-acid t-butyl, an acrylic-acid (meta) hexyl, an acrylic-acid (meta) octyl, (Meta) Acrylic-acid 
(meta) Cl-18 alkyl ester, such as acrylic-acid 2-ethylhexyl, (Meta) (Meta)], such as hydroxyl content 
(meta) acrylate, such as acrylic-acid 2-hydroxyethyl and acrylic-acid (meta) 2-hydroxypropyl, and 
glycidyl (meta) acrylate, and carboxyl group content monomer [ - for example Unsaturation 
monocarboxylic acids, such as an acrylic acid and a crotonic acid, a maleic anhydride, (Meta) 
Aliphatic unsaturation dicarboxylic acids, such as a maleic acid, a fumaric acid, and an itaconic acid, 
a maleic-acid monoester (maleic-acid monomethyl and maleic-acid monoethyl — ) ], such as 
unsaturation dicarboxylic-acid monoesters, such as maleic-acid monochrome CI -10 alkyl ester, such 
as maleic-acid monobutyl and maleic-acid monochrome 2-ethylhexyl, and a fiimaric-acid monoester 
corresponding to these A maleimide system monomer [maleimide, N-methyl maleimide, N-phenyl 
maleimide], etc. is mentioned. These copolymerization nature monomers are independent, or they 
can be used, combining them two or more sorts. An acrylic ester (meta) (especially methyl 
methacrylate), a maleimide system monomer (especially N-phenyl maleimide), an acrylic acid 
(meta), a maleic anhydride, etc. are contained in a desirable copolymerization nature monomer. 
[0006] the rate of the aforementioned aromatic vinyl monomer, a vinylcyanide monomer, and a 
copolymerization nature monomer is not restricted especially as long as an aromatic vinyl monomer 
(especially an aromatic vinyl monomer and a vinylcyanide monomer) is included at least, for 
example, it is aromatic — a vinyl monomer / vinylcyanide monomer =10 / 90 - 90/10 (% of the 
weight) desirable - 20 / 80 - 80/20 (% of the weight) -- it is 70/[ 30/70 - ] 30 (% of the weight) 
grade especially moreover, the rate of an aromatic vinyl system monomer and a copolymerization 
monomer — for example, aromatic - a vinyl system monomer / copolymerization nature monomer 
=10/100 / 0 (% of the weight) - it is 70/[ 30/70 - ] 30 (% of the weight) grade especially [ 90-100 ] 
although especially a limit does not have the rate of the rubber component and monomer in a graft 
polymer - a rubber component / monomer =10 / 90 - 75/25 (% of the weight) — desirable — 10 / 90 - 
50/50 (% of the weight) - it is 40/[ 10/90 - ] 60 (% of the weight) grade especially It is it being riot 
only easy to spoil appearance but (A) that it will be easy to generate the flow mark etc. to mold 
goods if the shock resistance of a resin constituent falls at less than 1 0 % of the weight and the 
content of a rubber component exceeds 75 % of the weight. It becomes easy for compatibility with a 
component to fall. These rubber denaturation styrene resins (graft polymer) (B) It is independent, or 
two or more sorts can be mixed and used. As a desirable graft polymer, a styrene-acrylonitrile- 
butadiene copolymer (ABS plastics), a styrene-acrylonitrile-ethylene copolymer, a styrene system 
block copolymer, styrene (for example, styrene-styrene-butadiene-rubber (SBS) copolymer, styrene- 
isoprene-styrene (SIS) copolymer, styrene-ethylene-butylene-styrene copolymer, etc.)-acrylonitrile- 
ethylene-propylene-ethylidene norbornene copolymers (AES), these hydrogenation objects, etc. are 
mentioned, for example. A styrene-acrylonitrile-butadiene copolymer (ABS plastics), styrene- 
acrylonitrile-ethylene-propylene-ethylidene norbornene copolymers (AES), these hydrogenation 
objects, etc. are especially contained in a desirable graft polymer, polybutyrene terephthalate resin 
(A) Rubber denaturation styrene resin (B) a rate - the latus range it can choose - for example, (A) 
Component/(B) component =95/- they are 90 / about 10 - 40/60 % of the weight preferably five to 
30/70% of the weight It sets to this invention and is (A). It is a rubber denaturation styrene resin (B) 
to a component. Since it has the outstanding dimensional stability and outstanding smoothness, 
adding is effective. 

[0007] Next, (C) used by this invention The caprolactone copolymer which makes a caprolactone 
polymer or a caprolactone a principal component is a polymer obtained by carrying out ring opening 
polymerization of the epsilon-caprolactone by the well-known method. Generally the compound 
which has the compound and carboxylic-acid machine which have an alcohol nature hydroxyl group 
as a polymerization initiator used for the ring opening polymerization of epsilon-caprolactone is 



used As a compound which has an alcohol nature hydroxyl group For example, n-hexyl alcohol n- 
heotvl alcohol n-octyl alcohol, Monohydric alcohol and ethylene glucohol, such as lauryl alcohol, A 
S et glycol, ethyl ethylene glycol, the 2-methyl - 1 , 2-propanediol, Polyhydnc alcohol, such as 
Sycols such as diethylene-glycol, tetramethylene-glycol, neopentyl glycol, 1, and 4-cyclohexane 
dimethanol, and a glycerol, 1 and 2, 3-butane triol, and a pentaerythntol, is mentioned I As a 
compound which has a carboxylic-acid machine, for example Moreover, a benzoic acid P-me*y 
benzoic acid, Monovalent carboxylic acids, such as a lauric acid, and an isophthalic acid, a t phtha lie 
acid A terephthalic acid, 2, 6-naphthalene dicarboxylic acid, a succinic acid an adip.c acid^ivalent 
carboxylic acids, such as a sebacic acid, an azelaic acid, and a cyclohexane dicarboxylic acid And 
hydroxy acids, such as tetravalent carboxylic acids, such as trivalent carboxylic acids such as 
tricarballylic acid, a trimesic acid, and trimellitic acid, and I pyromellitic ac ld » md _^ nl «\ h y^y 
acid, and a hydroxy ethoxy benzoic acid, can be illustrated. Especially the thing for which glycols 
are used among these initiators is desirable: • 

r00081 Use of the poly caprolactone denaturation object acquired by blocking further a part of both 
ends of the poly caprolactone obtained by these initiators in this invention is also possible, although 
for example, ester combination, ether linkage, a urethane bond, amide combination, etc. are used for 
a blockade, it is preferably based on ester combination - a blockade is desirable in part As for the 
amount of end blockades, in this invention, it is effective that all end groups block 70% or more 
preferably at least 50% or more. Since the thermal stability fall of polyester becomes easy o set this 
when the compound which has an end active hydrogen machine by high concentration is blended it 
becomes desirable that a part is blocked. The method of blocking by ester combination is enforced 
by the method generally used. For example, in the case of an alcohol nature hydroxyl group, the acid 
chloride method is mentioned. For example, aliphatic series, aromatic chlonde, etc., such as benzoyl 
chloride succinic-acid chloride, adipic-acid chloride, and stearoyl chlonde, are mentioned. . 
Moreover in the case of a carboxylic acid, although the esterifying method by aliphatic series, such 
as a methanol, ethanol, an octanol, a stearyl alcohol, a cyclohexanol, and benzyl alcohol, ahcyclic, 
and aromatic content monoalcohol is mentioned, if it is the compound which has estenfication 
capacity, it will not be limited to this. (C) used here Especially the molecular weight of a 
caprolactone polymer or a caprolactone copolymer is number average molecular weight 2000- 
100000 preferably, although not limited, and it is 4000-70000 still more preferably. It is a thing, 
moreover, (C) the addition of a caprolactone polymer or a caprolactone copolymer - the : (A) 
component and (B) A total of 100 of a component as opposed to the weight section - 0.5 - 20 weight 
section - it is 1 - 10 weight section preferably Thermal stability falls and the toughness improvement 
effect becomes few, when too little a decomposition inclination, when excessive. Furthermore, a 
mechanical strength and a rigid fall are large, and the reinforcement effect by inorganic bulking 
agent addition is not fully acquired, and is not desirable. Moreover, cost becomes high and is not 

fo009] Next (D) used by this invention The isocyanate system compound of a component is (A). 
Polybutyren'e terephthalate resin and (B) To the combined use system of a rubber denaturation 
styrene resin it is (C). Since an effect is demonstrated to toughness improvement which is the 
purpose of this invention by adding with a caprolactone polymer, it is an indispensable component. 
(A) + (B) It is (D) to a component. It is not enough although there are some toughness effects even it 
it adds a component independently. Usually, (A) It is (B) to a component. By using a component 
together toughness, especially the spring nature of a thin-walled part fall. On the other hand, (C) A 
-component and (D) By adding a component, an effect is demonstrated to toughness improvement. 
This is (B) A component is (C). It is affinitive to some extent with a component, and is (A). A 
component and (C) A component is (D). By addition of a component, reactivity becomes high and 
compatibility occurs. Therefore, (A) A component and (B) It is improved remarkably and the 
compatibility of a component is considered to be effective for toughness improvement. 
[0010] Desirable (D) used for this invention Isocyanate system compounds are an isocyanate, 
isothiocyanate compounds, or those denaturation objects, and are general formulas They are the 
compounds expressed with OON-R-N=C=0 or S=C=N-R-N=C=S (R; divalent basis , and those 
denaturation objects. For example, a 4 and 4'-methylene bisphenyl isocyanate, 2, 4-tolylene 
diisocyanate, 2, 6-tolylene diisocyanate, xylenediisocyanate, 1 , 6-hexamethylene di-isocyanate, 
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isophorone diisocyanate, Although all are effective, 1, 5-naphthalene diisocyanate or the JIISO 
thiocyanate corresponding to these and these dimers or a trimer, the compound from which the 
isocyanate machine (-NCO) is further protected in a certain form If the safety on many properties, 
such as the degree of discoloration at the time of melting processing, or handling is taken into 
consideration A 4 and 4'-methylene bisphenyl isocyanate, isophorone diisocyanate, Especially 
denaturation objects (or derivative), such as these dimers and a trimer, are desirable in 1, 5- 
naphthalene diisocyanate, 1, 6-hexamethylene di-isocyanate, 2, 4-tolylene diisocyanate, 2, and 6- 
tolylene diisocyanate row. This (D) Improvement in toughness (spring property) is brought about 
holding intensity and rigidity comparatively by existing, in case an isocyanate system compound is 
melting kneading. It sees from a viscosity rise and this effect is (D). A component is (A) at the time 
of melting processing. Polybutyrene terephthalate resin and (C) It reacts with a caprolactone (**) 
polymer and is (A). (C) While raising both compatibility (B) A rubber-like polymer is (C). The (A) 
component and (B) since it has a component and compatibility It is imagined as what raises the 
adhesion of the interface of a component. (D) used here the loadings of an isocyanate system 
compound - (A) + (B) as opposed to a total of 100 weights sections - 0.1 - 10 weight section - it is 
- desirable - It is 0.3 - 5 weight section. (D) If there are too few components and the toughness 
(spring property) improvement effect will fully add superfluously, it will become the cause which 
causes trouble to the kneading operation by extreme thickening etc. 

[001 1] Next, (E) used for this invention Since it has mechanical strength, a high impact strength, and 
high thermal resistance, an inorganic bulking agent is an indispensable component. It is (E) here. As 
an inorganic bulking agent, you may use any of the mixture of a fibrous bulking agent and un- fibrous 
bulking agent or both. As a fibrous bulking agent, inorganic-fiber-like matter, such as a fibrous 
object of metals, such as stainless steel, aluminum, titanium, copper, and brass, is mentioned to a 
glass fiber, asbestos fiber, a carbon fiber, a silica fiber, silica-alumina fiber, a zirconia fiber, a boron 
nitride fiber, silicon-nitride fiber, a boron fiber, titanic-acid potash fiber, and a pan among these 
bulking agents. Especially a typical fibrous bulking agent is a glass fiber or a carbon fiber. On the 
other hand, as un-fibrous packing, granular inorganic bulking agents, such as the carbonate of the 
metal like carbon black, a silica, quartz powder, a glass bead, a glass powder, a calcium silicate, a 
kaolin, talc, clay, diatomaceous earth, the silicate like a wollastonite, an iron oxide, titanium oxide, a 
zinc oxide, the oxide of the metal like an alumina, a calcium carbonate, and a magnesium carbonate, 
a calcium sulfate, a sulfate of the metal like a barium sulfate, other silicon carbides, a silicon nitride, 
a boron nitride, and various metal powders, are mentioned Moreover, as a tabular bulking agent, a 
mica, the metallic foil of glass flakes various kinds, etc. are mentioned. As a fibrous bulking agent, 
as an un-fibrous bulking agent, 20-micrometer less or equal of the first [ an average of] particle 
diameter being granular or a tabular bulking agent is desirable, and use of a glass bead, a milled 
fiber, talc, a mica, and a kaolin is [ among these ] desirable [ a glass fiber and a carbon fiber are 
desirable, and ] especially. Furthermore, they are one sort or one or more sorts of combined use of 
talc effective for the glass fiber and dimensional stability which have desirable high intensity and 
rigidity, and a mica. It is desirable to use a convergence agent or coupling agent in use of these 
bulking agents, if required. As this convergence agent or coupling agent, they are functionality 
compounds, such as an epoxy system compound, a silane system compound, and a titanate 
compound, for example. These compounds have performed surface treatment or convergence 
processing beforehand, or may add it simultaneously in the case of material manufacture. This 
inorganic bulking agent (E) The amount used is (A). + (B) Sum total It is per [ 10 ] 100 weight 
- sections - the 1 00 weight sections, and is 1 0 - 40 weight section preferably. When excessive, about 
[.that sufficient toughness (spring property) is not acquired ], and extrusion nature and a moldability 
is worsened, and when too little, sufficient mechanical strength is not obtained. Moreover, the 
amount of the functionality coupling agent used used together is 0.05 - 2 % of the weight preferably 
5 or less % of the weight to a bulking agent. 

[0012] It describes above in this invention. (A) - (E) By fabricating the resin constituent which 
consists of a component, the obtained Plastic solid maintains comparatively high mechanical, 
strength and rigidity, and has especially the toughness (spring property) of a thin-walled part. 
Furthermore, the constituent of this invention demonstrates an effect by adding a flame retarder and 
an inorganic system fire retardancy assistant also about the material which has fire retardancy, in 



order to give flammability. If a flame retarder is a compound generally used as a flame retarder of 
thermoplastic polyester resin, it can use all. An organic halogenated compound, for example, a 
halogenation phenyl, a halogenation diphenyl ether, a halogenated-aromatics screw imide 
compound a halogenated-aromatics epoxy compound, the low-molecular-weight organic 
halogenated compound of bisphenol A, a halogenation polycarbonate, halogenation polystyrene, etc. 
are contained in a desirable flame retarder. Although the halogens in an organic halogenated 
compound may be any of a fluorine, chlorine, a bromine, and an iodine, generally it is a bromine. 
Such a flame retarder is independent, or it can be used, combining it two or more sorts. 
[0013] Moreover, it uses together simultaneously with a flame retarder, and all can be used it it is the 
well-known compound generally used as an inorganic system fire retardancy assistant of 
thermoplastic polyester resin as an inorganic system fire retardancy assistant which raises a fire- 
resistant effect An antimony trioxide, 4 antimony oxides, antimony pentoxide, halogenation 
antimony antimonic-acid soda, an aluminum hydroxide, a magnesium hydroxide, a tin dioxide, a 
zirconium oxide, a molybdenum oxide, etc. are mentioned to a desirable inorganic system fire 
retardancy assistant. These inorganic system fire retardancy assistants are independent, or they can 
be used, combining them two or more sorts. .. mu 
[0014] the loadings of a flame-retarder component -- for example, (A) A component and (B) lne 
total quantity 100 of a component the weight section - receiving - 0.5 - 25 weight section -- it is 3 - 
20 weight section grade preferably moreover, the content of an inorganic system fire retardancy 
assistant component -- for example, (A) A component and (B) The total quantity 100 of a component 
the weight section - receiving - 0.1 - 20 weight section - it is 1 - 10 weight section grade 
preferably If both are added superfluously, it will lead to the fall of the toughness and shock nature 
which is the ****** purpose, and about [ not being desirable ] and appearance will be easy to be 
spoiled Moreover, when too little, it is difficult to improve fire retardancy. 

[001 5] In addition, by some use of mold goods, "V-0" of the fire-resistant partition of UL 94 may be 
demanded. In this case, it is suitable if a fluororesin (for example, polytetrafluoroethylene), asbestos, 
- etc. are used together with a flame retarder. 
[0016] In order to give a desired property to the constituent of this invention according to the 
purpose furthermore, the addition combined use of the well-known matter generally added by 
thermoplastics etc. can be carried out. For example, coloring agents, such as stabilizers, such as an 
antioxidant an ultraviolet ray absorbent, and a light stabilizer, an antistatic agent, lubricant, a release 
agent, a color, and a pigment, a plasticizer, etc. can blend all. Addition of the antioxidant for raising 
especially thermal resistance and a release agent is effective. In it, it is the meaning which raises 
thermal stability more, and the antioxidant represented by hindered fail is effective. If an example is 
shown screw (2, t-6-G 4 methylphenyl) pentaerythritol diphosphite, screw (2, 4-G t-buthylphenyl) 
pentaerythritol diphosphite, tetrakis (2, 4-G t-buthylphenyl) -4, 4 , -biphenylene phosphite, etc. will be 

mentioned. _ ... , 

[0017] Manufacture of the resin constituent of this invention is easily prepared by the facility and 
method which are generally used as the conventional resin constituent method of preparation. For 
example (1) Specified quantity package mixture of the component which constitutes the constituent 
of this invention is carried out, melting kneading is carried out with the extruder of one shaftor two 
shafts, and the pellet of the purpose composition is obtained. (2) It is the extruder of one shaft which 
has two or more raw-material input port, or two shafts, and after supplying a resin, a stabilizer, a 
pigment component, etc. and carrying out melting kneading from the first input port, it is supplying 
-an inorganic filler, carrying out melting kneading from the raw material input port of No. 2, and 
obtaining the pellet of the purpose composition etc. 

[001 8] Moreover, what is necessary is just to manufacture mold goods in this invention according to 
a well-known method using the above-mentioned resin constituent conventionally with the usual 
injection molding machine. 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 

limited to these. , . A _ _ , . cc 

An example 1-13 polybutyrene terephthalate resin (A) (B) Component 100 (ABS plastics or AES 
resin) They are the various poly caprolactone resins (C) to the weight section. And various 
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isocyanate compounds (D) They are various inorganic bulking agents (E) further. It blended by the 
composition which shows a flame retarder and a fire-resistant assistant in Table 1 by the case, 
melting kneading was carried out using the biaxial extruder, and the pellet-like constituent was 
prepared. Next,' from this pellet, the test piece was fabricated in the process condition later 
mentioned using an injection molding machine, and various mechanical characteristics were 
measured and evaluated. The result is shown in Table 1 . 

It is (A), in order to compare with an example, as shown in one to example of comparison 8 table 2. 
+ (B) For a component various inorganic fillers (E) the case where it adds - further - the various 
poly caprolactone resins (C) Various isocyanate compounds (D) Any 1 component (A) + (B) + (E) 
When it adds in a combined use system, (C) + (D) About the case where a polybutylene 
terephthalate / poly caprolactone copolymerization polymer, or a polybutylene terephthalate / 
polytetramethylene glycol copolymerization polymer is used instead of a component, the constituent 
was prepared and evaluated like the example 1 . 

[0020] In addition, the method used for evaluation of the mechanical characteristic value indicated 
for the example and the example of comparison is as follows. 

(1) Fabricate the bending mold goods of thickness 1 .6mmt in the process condition shown in the 
light-gage bending property following, and it is ASTM D638. It was based and flexural strength, the 
bending elastic modulus, and the bending distortion rate were measured. 

Making machine: 75t of steel per day Process condition : A nozzle CI C2 C3 Cylinder temperature 

(degree C) 260 250 240 220 Injection speed 1.0 m/min Dwelling force 700 kg/cm2 Die temperature 

The mold goods for snap fitting evaluation as shown in 65-degree-C(2) spring characterization 

drawing 1 (model view) were used, and the snap fitting nature according to each amount of 

distortion was evaluated. Each amount of distortion is the distance Yl of the snap fitting section 1 

shown in dra_wingj , and the wall 2 which bends it. It changed and determined. Measurement of 

snap fitting nature applied the fixed stress F to the snap fitting section 1, carried out operation bent 

till the place which touches a wall 2 five continuation, and judged it by whether the snap fitting 

section breaks. The above-mentioned examination was carried out by n = 5, and the following 

criteria estimated the number which broke. 

n = it is O as 5 (individual). ; It does not break altogether. 

4/5 ; Four pieces do not break among n = 5 pieces. 

3/5 ; Three pieces do not break among n = 5 pieces. 

2/5 ; Two pieces do not break among n = 5 pieces. 

1/5 ; One piece does not break among n - 5 pieces. 

0/5 ; n = 5 pieces break altogether. 

(3) Izod impactive strength (with a notch) 

It measures based on ASTM D-256. Moreover, used (C) (D) The component is as follows. 

C-l xaprolactone polymer, number average molecular weight 10000, and an initiator : ethylene 

glycol C-2 : A caprolactone polymer, number average molecular weight 4000ft, and an initiator: 

Ethylene glycol C-3 : A caprolactone polymer, number average molecular weight 4000 Initiator: 

Adipic acid D-l : Isophorone diisocyanate (trimer) 

D-2 : 4 and 4 f -methylene screw (phenyl isocyanate) 

[0021] 
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